BACK TO THE LEARNING PROCESS
before that age, so that a mere date to a boy of mental age
nine is almost nothing.
Material will not be learned by heart unless there is a
felt need for its memorizing—at least, not easily. This
is the interest doctrine in another form. A boy will rapidly
learn a formula if it enables him to do something he wants
to do, such as make a propeller for his model aeroplane, or
tune his radio set. He will learn poetry more willingly if
he wants to take part in the fifth-form play than if he is
merely required to learn it as a fcask. It is hard for a teacher
to discover real needs which will, in a boy, lead to a demand
for all the mathematics, or for the classical languages, or
any of the school subjects. But by using the pupil's manipu-
lative instincts he can get a lot of mathematics and science
out of needs connected with motor bicycles and similar toys;
and from the dramatic and adventure instincts a good deal
of literature and language*
In learning by heart, ten minutes' really close attention is
worth an hour's slack repetition. As, in physical exercises,
one can often see pupils languidly going through the motions,
and others putting force and snap into them, so here in
memorizing. Close attention is facilitated by putting on
its outward bodily signs, the unwavering direction of the
eyes, the characteristic muscular strain in the bodily attitude.
But these things do not guarantee it. They may, indeed,
become themselves the object of attention, as may often be
seen in a class sitting in military stiffness. They may lead
to just gazing at the material to be learned, whereas an atti-
tude of inward questioning is wanted. Actual questioning
of the class by the teacher, actual self-questioning by the
student, helps. Various aspects of the things studied have
to be sought for. In a poem, the alliteration in this line,
the visual picture called up by that phrase, the frequency of
long vowels in a certain verse, all help, if noted consciously,
to assist recall.
The experimental work on memorizing which is best
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